Enhanced cellular uptake of protoporphyrine IX/linolenic acid-conjugated spherical nanohybrids for photodynamic therapy.
Protoporphyrin IX (PpIX) has wide applications in photodynamic diagnosis and photodynamic therapy (PDT) in many human diseases. However, poor water solubility and cancer cell localization limit its direct application for PDT. We improved the water-solubility and cellular internalization of PpIX to enhance PDT efficacy by developing biocompatible PpIX/linolenic acid-conjugated polyhedral oligomeric silsesquioxane (PPLA) nanohybrids. The resulting PPLA nanohybrids exhibited a quasi-spherical shape with a size of <200nm. (1)H NMR analysis confirmed the synthesis of PPLA. The singlet oxygen formation of PPLA nanohybrids on laser irradiation was detected by photoluminescence emission. Fluorescence-activated cell sorting (FACS) analysis displayed higher cellular internalization of PPLA compared with free PpIX. In addition, PPLA nanohybrids exhibited significantly reduced dark-toxicity and a high phototoxicity mostly because of apoptotic cell death against human gastric cancer cells. These results imply that the PPLA nanohybrid system may be applicable in PDT.